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Topics covered in this issue include:

  1) Re: National HRO-60 B+ power supply question
	by Henry van Cleef <vancleef@netcom.com>
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As Dennis Gibbs discourses
> 
> Greetings all,
> 
> my TV-2B/U Tube tester, and it came out fine.  Substitution of other 0B2 tubes didn't seem
> to change anything.
Not surprising.  Using a tube tester on an 0B2 is only going to tell
you if it fires or not.  
> 
> Then, by accident, I discovered that the receiver still operates with no VR-tube in it!  The 
> manual indicates that the HF Oscillator tube (a 6C4) and the S-meter amplifier tube (a 6SN7)
> have their plate supply regulated by this 0B2 VR tube.  When I pull the 0B2 out, the S-meter
> moves to zero, but there is no apparent change in the sensitivity of the receiver!  I can still
> tune in and listen to various stations.
> 
Also not surprising.  The VR tube is a shunt across the local
oscillator plate circuit.  Pulling it out (if the internal jumper is
not wired to break the circuit) will make the local oscillator plate
voltage rise.  The 0B2 is supposed to hold the plate supply at 105
volts; without it, plate voltage will head up for some higher value.
The oscillator will still oscillate, but there is risk that you will
overdissipate the tube.  The same general comment applies to the 6SN7
meter amplifier circuit---except that it is running class A.  Both
tubes are triodes, which means they will draw substantially higher
plate current if plate voltage is raised.  In the initial design,
circuit parameters are chosen to give the proper operating points with
the VR tube in place.  With a 6C4 oscillator circuit, the 6C4 is
nominally a big beefy oscillator tube ideal for the job, and tolerant
of lots of abuse.  Unfortunatly, in the field, 6C4's give no end of
trouble, and the only way to "test" the 6C4 (other than with an
ohmmeter for open heater and interelectrode shorts) is to substitute a
known good 6C4 in the circuit.  The only other common fault cause in a
Hartley or tuned grid-or-plate oscillator is resistor rot in the grid
leak---check that it is not more than 20% above nominal value.  These
two items are standard problems with the oscillators in grid dips,
which generally use a triode (955, 9001, or one of the later
frame-grid jobs)---lots of false dips, oscillator just plain wimps out
and quits, etc.  Change the tube.  If you've got a vigorous local
oscillator, it isn't going to change the set sensitivity much to make
it more or less vigorous.  In general, if you've got 150 volts on the
oscillator plate of any triode oscillator and either around 100 pf.
from the plate or grid to the mixer circuit somewhere (generally, the
cathode) or internal feed such as in 6K8, 6J8, 7J7, 6SA7, etc., you
are in business.  The places to actually measure an oscillator for
vigor are at the plate with a scope (should show a nice big sine wave),
and grid current (the bias developed across the grid leak) with a
VTVM.  The latter is tricky, as a VTVM probe may kill the
oscillations.  

Your sensitivity problems, assuming you've got the tuned circuits
aligned with each other, are much more likely to be high initial bias
on the mixer and IF stages because of resistor rot in the cathode
resistors.  Check the resistors carefully, check for AC on the
bypasses (open bypass equals hefty negative feedback)---you will see
some AC, but it should be low millivolts---and check that the screens
are where they ought to be.  Standard parameters for 6SK7 and 6BA6 are
100 volts on the screen and 3 volts initial bias.  As I recall,
Nationals were generally designed with more like 75 volts on the
screens, which means more like 2 volts initial bias.  If you've got 5
volts initial bias, the radio will play just fine, but do no DX
whatever.  Double check that the AVC line, zero signal, is less than
half a volt, and that the cathodes of the AVC-controlled tubes are no
more that 1.5-2.5 volts so that total bias is near right.  Get all
screen, cathode, and triode plate voltages in the proper ball park
before trying to do anything else.  It's worth taking the time in a
40-50 year old radio to check all these out.  Most designers used the
the "typical" values given in the popular tube manuals, and any
service literature will quickly clue you in as to about whether the
designers used these "typical" numbers in the design.  National tended
to deviate, but Hallicrafters, Hammarlund, RME, etc. generally are
"right out of the book" for their design centers.  

Pentode plate voltages are absurdly non-critical on most of the
popular American signal pentodes.  6SK7 and 6BA6 ran just as happily
with 100 volts on the screens and 250 on the plates as they did with
90 on the screens and 110 on the plates (AA5 parameters).  

I would strongly suggest some study in a good text, such as Terman
"Radio Engineering" to familiarize yourself with principles of
operation and critical parameters.  In equipment this old, you can't
count on "single fault" problems, and will need to know how to do
basic DC and AC circuit analysis to predict what some of the operating
parameters are supposed to be.  

-- 
===================================================================
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